VLA-6 integrin distribution and calcium signalling in capacitated boar sperm.
Previous investigations showed that VLA-6 integrin present on boar sperm membrane can induce acrosome reaction upon exposure to laminin accumulated in expanded cumuli (Mattioli et al., 1998. To further investigate this novel sperm egg-recognition system, the authors studied the distribution of VLA-6 integrin on the membrane of boar sperm throughout capacitation and following acrosome reaction, and analyzed intracellular Ca(2+) changes occurring in spermatozoa exposed to laminin. Immunofluorescent localisation of VLA-6 revealed a low proportion (nearly 22%) of positive cells in freshly ejaculated sperm, with integrin mainly concentrated in clustered spots. After 3 hr incubation most of the spermatozoa showed integrin molecules on the membrane, with three different labeling patterns: fluorescence localised on the edge of the acrosome (58.2 +/- 14.2% of the cells); fluorescence uniformly spread over the whole sperm head (5.0 +/- 1.9%) and finally fluorescence concentrated in clustered spots (7.6 +/- 5.6%), as recorded in freshly ejaculated sperm. Twenty-nine percent of cells did not show any distinct fluorescence. Following acrosome reaction sperm with fluorescence on the acrosomal region virtually disappeared and the proportion of unstained cells rose from 29.2 +/- 9.2 to 69.0 +/- 10.1%. Electron microscopy demonstrated that VLA-6 integrin was exclusively located on the sperm membrane of intact spermatozoa. Confocal analysis showed that laminin triggers distinct Ca(2+) raises, and that sperm exposed and kept in the presence of laminin fully retained their ability to rise intracellular Ca(2+) in response to zona pellucida proteins. These data indicate that boar sperm accumulate VLA-6 integrin on the membrane and concentrate it on the acrosomal region as capacitation progresses. Probably due to this compartmentalisation, sperm exposed to laminin experience a Ca(2+) raise that originates in the anterior sperm head where it is more adequate for the induction of acrosome reaction. Mol. Reprod. Dev. 59:322-329, 2001.